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A Letter from Mr Anthony van Leeuv.^enhock^ 
F.%S. Containing his ObferVatmts upm the Seminal 
Fejfels^ Mtijcular Fibres^ and Blood of Whales. 

Delft in Holland^ March i. 1712. 

I Have formerly affirmed ^ that the Ammalcnli in S^mim 
Mafculino of a Horfe^ and tbofc of a Dog, are oi 
one and the fame bignefs 5 at leift, that they appeared 
fo to me thro* the Microfcope. 

Since which time I have been very defirous to obferve 
the Semen Mafculhium of a Whale, in order to difcaver, 
if it were poffible, whether the JnimakuUm thofe great 
Creatures did not proportionably cxcttd fuch as I have 
difcover'd in fmaller Creatures. 

Having therefore made an Acquaintance with one 
Ifaac van Krimfen^ who had for many Years been con-^ 
cern'd in the Whale Fiiliery, as Commander of a Green- 
/^W Ship 5 and he being an obferving Man, I intreated 
him that he would give me a piece of the Perns of a 
Whale, vi%. of the thickeft part of it, where it was 
joynM to the Body, in hopes that I might ftill difcover 
fome of the AmmalcHla that were in the Vaf^ dtft^ 
revtU. 

The Captain accordingly helpM me to fuch a piece ; 
but in the hanging it up, and ftretching and drying lU 
I believe the Seme^^ Mnfculimtm was run out of if, be 
caufe he had hung up and dryM that Member, in order 
to gee Train Oyl out of it. Having open'd the Fas cue- 
minde as well as I could, for it was very much dry'd up, 
Md fcraped off a little of the Matter that was in it 
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with a itsall Knife, I xrmd it witli a little Raiit Water, 
in ortler to feparate the l^rts from oae another : Where- 
upon I ohferv'd in the laid Matter a great number of 
long four-6d©d Particles, moft of them having 4 Right 
Aogk^, bitt of diBTerent fizcs, attd many of *eni were 
ihreeiinaes as long- as they were broads biie I (aw none 
of *eai fo broad as the Diameter of the Hair of a Man's 
Head, and the fmalleft was a hundred times lefs, ia fome 
few of which I could perceive no thicknefs. 

All the faid Particles, or little Figures, were as dear 
as Cry ft al, fo that I concluded that they were fix*d 
Salts 3 and the rather, becaafe they were fo hard, that 
they were not diflblv*d in the Water. And when this 
Matter, which £ had fcrap'd out of the Veffcls of the 
Whales Pe»»/, had lain a little longer in the Water, f 
difcover'd Salt Particles 5 the two longeft fides of which 
itra parallel to each c^her, but the two fliort^ Sides 
oblique^ fo that one end of 'em bad a fliarp, and the 
other an obtufe Angle : And tho' the Salt Particles had 
lain at leaft a Week in Water that was frozen, and the 
iame Water afterwards diffolv'd, y^t I faw the Salts 

flcating in it. 

AR many Obfervations as I made, I could not difco- 

ver the teaft Particle that bore any rcfemblancc to the 
AnimdcuU in Semite Mafcnlino. 

The faid Captain having inform'd me, tna,. theTe- 
fticles of a Whale are as big aS a Firkin of Butter that 
weighs about a hundred Weight, I intreated hira the 
tiext Whale he took, to cut off the Vaf* Seeten deferentia 
a« near the Tefticles as hs could, and to lay them a 
drying upon a Plank, or to let the Surgeon do it, whom 
they Imve always on board, and who is icteft for Iboh 
at work ^ for by that mQm% I hdpM to difcovtr the Ani^ 
mdcnla thei^a : But af yet my Pe^eft h»3 im beea 
comply^d witli. ^^ 
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The fame Perfon told me, that he had never found 
but one young Whale in the Belly of the Mother, and 
that was in a Whale which he had taken; the Body of 
which burfting open fpme Days afterwards, there came 
out a young Whale that was fifteen Foot long 5 but be 
could not tell,wbether they wereFeet confifting of Eleven, 
or of Twelve Inches. 

i.bout two Years ago there came a Stranger to me, 
who hid two Penfs's of the Whale Fifli 5 aqd I took the 
liberty to ask hira4>f what ufe thofe Members were 5 but 
he made me no other Anfwer, than that they were 
ufed in Phyfick, Soon after came the aforefaid Captain 
to me, and prefented me with fome Slices of a Whales 
Pe^is y adding, that a little of it grated^ or cut into 
finall Pieces, and boiFd in Milk or Beer, was very good 
againft the Blmdy Flux, and that a Neighbour of his, 
who bad been ill of that Diftemper a whole Year, was 
.cur'd by the fame Medicine. 

The faid Captain told me alfo, that the Female of a 
Whale (on the fide of the Vtertts, but a little nearer 
lis Tail) has two Nipples, or Teats, which yield Milk, 
and that he had drank thereof^ and he ihow'd me the 
Teats, the Diameter of one of which was no more than 
an Inch and a half, and it was two Inches long, but it 
was dry*d hird, 

I intreated the Captain when he returned again to tlie 
Whak-fiflitng, to bring me fonie of the Flefh of a Whale 
that hid been dry'd in the Air; becaufe that which had 
been provided for me before, flunk very much, and was 
almofl rotted, and fo was not fit for my purpofe^ 

He brought me two pieces of hard dry'd FleCh^ of the 
length of a Span, and of the thicknefs of o^es largefl Fin* 
ger. They were as black as Pitch ; bur, as he fays, when 
the Flefh was oat off, it was red. From the blacknefs of 
it I concluded, that the Blood was of a deep or dark 
fled; which the Captain alfo confirmed 5 adding, that 
where the Blood fell, it left a Stam* 
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lent through the Flefti both crofs and length-ways, 
in order to difcover the thicknefs of its Particles j and 
after I had cut thin Scales a-crofs, they appeared of a 
bright red Colour^ but when 1 cut them thicker, they 
were of a 'dark Red^ and when very thick^ they were 
blackiOi. In this Operation I obferv'd^ that the rmall 
Flcfhy Mufcles were furroonded v^ith very thin Fibrous 
Particles, that look'd like little Membranes torn to pieces : 
And upon feveral Parts of thefe little Membranes, there 
lay Fat, which, when there is a quantity of it together, 
they call the Train 5 and thefe Traia Particles hy pref,. 
fed together in the fame manner as I have formerly 
defcribed tlpfe of an Oxe 5 nor were they bigger than 
the Particles of the Fat of an Oxe ^ and many of thefe 
Particles were like melted Fat; infomucb, that when 
I fqueez'd the Flelh, the Fat came out at the end of 

I laid a fmall part of this Flefh, afcer that I had cut 
it iato little pieces, in Water 5 and I obfervM that the 
Flelh was thinner when it v/as dry, than when it was 
foak'd through : and in comparing the Flefh of a Whale 
with the Flelh of an Oxe, I judged that the Particles ot 
the former were finer than thofe of the latter. 

Now, in order to demonftrate the fioenefs or flen- 
dernefs of the Parts -of the Flefti, length- ways, of fo 
great a Creature as the Whale is (for this was above 50 
Foot long) I placed one of the Hairs of my Beard by 
one of the Fle(b Particles of the Whale, and I judgM 
that thf faid Hair was at leaft Nine times thicker than 
one of^ thofe which I may call a little Flelh Mufcle, it 
being again compofed of other long Particles or Fi* 
bres. 

I could not afcribe either a round or Sexangular Fi^ 
gure to. thefe littk Flefh Mufcles of the \¥hale, be- 
caufc they lay fo comprefs'd in one another, that they 
appeared in feveral Shapes, but moft of 'em were incli* 
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ning to a Sexangular : And when I Tiew'd them more 
curioiifly at their ends, I obferv'd for ihe moft part that 
one Flefh Particle was wrapt up in fix others, bur not 
regularly, for one took op more place thao another *, 
infomuchj that fooietimes the outward Flefh Particle did 
not touch the inward but in one point. 

When I cut the afore-mention'd long (lender Flefh 
Particles, either scrofs or obliquely with a (liarp Knife, 
I could fee therein a vaft number of exceeding fraall Par- 
tides, of which one of thofe Flefh Particles did confift, 
and they were alfo cut a-crofs : And through theMlcro- 
fcope it appear'd to me )uft as if one thould fee with 
the naked Eye fmali Grains of Sand lying upon them ; 
and I alfo could difcover the ends of them. In thefe 
my Obfervations there appear'd to me a great many 
Flefh Particles, furrounded with little Figures like Rings, 
and very clofe to one another, juft as if you fhould take 
a common iron Wire, and twift it about with another 
very fine one : And fuch circular Flefh Particles have I 
formerly obfervM in the Mufcular part of the Paw or 
Foot of an Gnat 5 but the Rings were clofer to one ano- 
ther in the Flefti Particles of a Whale, than in thofe of 
a Gnat ; and if I i;emember right, the Flefh Particles 
(or Fibres) of a Gnat, were as thick as thofe of a 
Whale. How wondertul are fuch Contextures ! 

From the faid Obfervations one may more firmly con- 
clude, that when the Mufcles are ftretch'd out, thcFleih 
Particles have no Wrinkles 5 and that when they lye in 
their natural Pofition, then the Flefli Particlts have 

Wrinkles 

I ^as above meafure aftonifhM at thefe my Obferva- 
tions, having always 'imagined, that the Fkfh Particles 
of very great Creatures, fuch as the Whale is, fhould 
have been conapofed of greater Parts/in proportion^ than 
others. 
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in thefe Difcoveries it was very remarkable^ that each 
of the before-mention'd long FleCh Particles appeared to 
me as if they were wrapt about with a little thin Mem- 
brane, which I obierv'd in a thcHHind feveral Places ^ 
and the more eafily^ becaufe as the Flefli Particles grew 
dryer, thefe fine Skins or Membranes w^re feparated 
from them. 

The afore-mention'd Captain acquainted me, that 
the Whale has three diftind: Skins s, the uppermoft of 
which is very thin, and the next to that is as foft as 
Velvet; but the third and andermoft is a thick Skin, 
which we call the Sward^ and is like the Skin of a 
Hog. Soon after he gave me a little piece of the firft 
Skin, which he faid was eafily feparated from the fe- 
cond 5 it was no thicker than a Leaf of Writing Paper. 
Having view'd that Skin'thro' a Microfcope, I judgM it 
to be compofed of fuch flattilh Particles as I can call by 
no other Name than little Scales, and which were no big- 
ger than the little Scales of which our own outmoft Skin 
is composM : But whereas the Scales of our Skin are very 
eafily feparated, and efpecially the uppermoft Scales, 
which are ftied or caft often, the little Scales of the 
Skin of the Whale are firmly united together. 

When I came to confider the aforefaid Skin, with re- 
gard to its thicknefs, I judgd it to be compofed of not 
fewer than four Skins, lying upon each other: But when 
I viewed the fame more nicely, I difcover'd, that there 
were at leaft twenty Skins upon one another j all which 
were compofed of little Scales, and of exceeding fmall 
Particles that lay fcatter'd under thofe Scales 5 but as 
carefully as I examin d the faid Skin, I could not difco* 
ver in it the leaft Fibres or Veflels* 

From thefe Obfervations I concluded, that the afore^ 
faid uppermoft Skin was feparated of itfeif from the 
reft J which the Captain alfo confirmed y adding more- 
over, that he gave but one cut or flit in the uppermoft 
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Skin, and then twilling it about a round Stick of Wood, 
it came very eafily off from the fccond Skin. 

In feveial of my Obfervations I did difcovcr, thac 
there were a great many Salt Particles, rooft of tiieoi m 
the Colour of Afties, (hat up in the outmoft Skin ; but I 
feparated tfaem from it by Rain Water. Tliefe Salt Parti- 
cles were twice as long as they were thick, having each of 
them four Right Aogies^ they lay coagulated in a very 
clear thin Liquor, which did not evaponte or nitlt a- 
way in rainy Weather: From whence I concluded.^ chat 
they were nothing but common SeaSal% 

Moreover, I obferv'd a great number of very fmall 
Sale Particles^ that were about as long as the formerj hm 
exceeding flender. 

I got alio a piece of the fecond Skin of a Whale^ a- 
bout as broad as my Hand, which was as black as Pitch, 
and had four or five Protuberances or Bumps on it, that 
were about as big as the third part of a Pea 3 and 
which, I was told, were cecafionM by. the biting of the 
Lice, of which there were great Numbers upon the 
Whales Body* 

This Skin was dry'd hard, and was almoft half an 
Inch thick 5 but it was not ftrong, becaufe there v/ere 
no Vcilels or Sinewy Fibres running through- each other^ 
as in the Skins of Beafts and our common Bifn; only 
there were foriie fmall Fibres that joyn'd ic a little to 
the ikin that lay under^ and' which pafs'd^^ as it Vv^ere^ 
in a Right Line to the uppcrmolf Superficies of the Skin. 
Xhefe Strings^ or Eibres, were fo clofe to one another, 
that there was not abo%^e thfe breadth of two or three 
Hairs between them 5 thtey were franfparenc or^ whitiib;. 
and in one of ihem 1 could difcover a Blood VcfTck 

The UBcierrrioi^, or third Skin, was whiriib, and fo 
llrong. withal, that 1 concluded, that in cafe the Har- 
ping 1to!# was firuck fa deep into the Whale, thit 
i|y6 Btai^.iar H&ofo tb^reof did penetrate, in i»;the afore- 
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Hid white or third Skin, it would keep its hold ; but if 
it went no farther than into the black Skin, it would 
eafily be torn out. 

t have done my mmoft Endeavour to difcover the 
Parts, of the aforefaid Wack Skin, but could not do it 
to my Satisfaftioni for when I cut it very thin, I 
Judg'd ic to be full of a great many fmajl Pores or O- 
penings, and that upon tbi^ account it was not Co 
heavy as I fuppofed a clofe folid Body ought to be ^ and 
I faw in it little Wack fpots (landing fo near one ano- 
ther, that you could hardly thruft a Hair between 5 
and thefe Spots were the caufe of its being lighter. So 
have I obferv'd in the Skins of Beafts, in many places, 
between the Parts oi which the Skin is compofed, a 
great number of little Globules, which I found to be 
Fat^ but in the aforefaid Skin I could difcover no Fat ; 
which appeared very ftrange to me, becaufe i't h well 
known, that Whales have 10, 14, 15, or more Indies 
thicknefs of Fat (which they call Bacon) under the third 
Skin. 

Moreover I obfervM, that the black Skin was clam^ 
my, or Glutinous, when it was wet j from whence I 
coneluded, that People might draw a very good Glue 
from it. 

From the black Skin and blick Blood of a Whale, 
I turnM my Thoughts to^ the black Blood of a Salmon s^ 
and fuppofed, that the rednefs of the ¥k(h of that 
Creature, was alone cccafionM by the blacknefs of itr 
Blood i and that in like manner the blackQefs of the 
Fiefh of Whales proceeded from the fame Ciiufe. 

From hence I was cenfideringr v/hether the blacknefs 
oi the Men upon the Coaft oi Gninca^ might not aifo 
proceed from their black Blood ^ and whether alfo their 
f'lefh might not be blacker than that oi v/hite Men, 
and tliat the blacknefs of their Skm alorie. depended 
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upon their black Blood •, which defer ves to be <:on- 
fider'd. 

Noiy fince vye fee that the Particles of FleQi, tar, 
and little Membranes of the Whale, are no bigger 
than "thofe of an Oxe, and that the bignefs of Creatures 
does alone depend on the Number or Quantity of their 
Parts, we may eafily conceive why tlie Jmmalcuk in 
Semine MafcuUm of a Whale, are not bigger than thofe 
in our common four-footed Creatures. 

As for what belongs to the Fat of a Whale, which 
we call Bacon, and out of which we boil the Train- 
Oyl, I found the Parts as Fluid as thofe of the Fat of 
our River Fifli 5 for I have often view'd with a Micro- 
fcope the Fat of an Ell, and took, a great deal of Plea- 
fure in obferving the Globular Particles, which lay, as 
it were, coroprcfs'd in one another 5 but my Piealure was 
very Tranfitory, by reafon of the Fluidity of thofe 
Parts. 

Thus You have what I thought proper to commu- 
nicate to you, and remain with great Refped, 



Tour Humble Servant^ 



ilnthony van Leeuwenhoek 
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